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Introduction {#s1}
============

Alpha-thalassemia (α thal) is one of the most common hemoglobin genetic abnormalities that caused by reduced or absent production of the alpha globin chains ([@R1]). Clinical manifestation of α thal varys from mild microcytic to life-threatening anemia ([@R2]), thus thalassemia can lead to microcytosis ([@R3]). The α thal is prevalent in Southeast Asian, Mediterranean, and Middle Eastern populations ([@R1]), where malaria has been epidemic. Southeast Asia is one of the regions with the highest frequency of the α-thalassemia genes. For example one of the highest incidences of α-thalassemia in the world (5-10%) has found in the northern Thailand ([@R4]). In Iran the prevalence of thalassemia is vary from 2.5% to 15 % ([@R5]). Surprisingly, Rahim has reported the overall frequencies of α-thalassemia in the southwest region of Iran, as 57% among microcytic and hypochromic anemia patients ([@R6]).

There is no simple biochemical test. For α-thalassemia detection, Hb electrophoresis is an expensive test for routine surveillance of neonates, even in high risk regions for the α-thalassemia gene but there are some cheaper tests for its prediction. Mean corpuscular volume (MCV) below 90 femtoliters (fL) and mean corpuscular hemoglobin (MCH) below 30 picograms (pg) were found to be very high predictive parameters for α-thalassemia detection ([@R7]). Hence, low MCV and MCH in high risk regions of countries can point to the presence of this condition and considered also as key points for its detection. Although Iron deficiency may also lowers the cause low MCV and MCH values ([@R6]).

During in the neonatal period, although microcytosis can occur because of the iron deficiency caused by fetomaternal hemorrhage, but it is extremely uncommon ([@R2]). Nonetheless it can be presumed that almost all microcytosis cases in this period are associated with thalassemia. Since β-thalassemia does not present in neonatal period, almost all are due to other type, α thal ([@R2]). On the other hand, identification of α thal in neonatal periods is very important to prevent unnecessary interventions (such as Iron therapy) in patients with microcytic anemia ([@R8]). For instance, newborn carriers with α thal usually have a slight to moderate (1--5%) increase in Hb Bart (γ4) when measured by hemoglobin electrophoresis or HPLC. Since the Hb Barts tends to disappear a few weeks after birth, the diagnosis of α thal is not possible for most laboratories, after the neonatal period, and these patients are labeled wrongly as iron deficient anemia, etc. Although there are several studies in this field, but β-thal is more studied than α thal in Iran because of its clinical importance and there are not enough data on the frequency of α thal in different places of Iran. Since Iranian population is a mixture of different ethnic groups, it is crucial to figure out the frequency and distribution of α-thalassemia in various regions of the country. These findings can contribute to a wider understanding of this disorder.

The present study aimed to determine the prevalence of microcytosis in newborns who born in Akbarabadi hospital in Tehran, Iran.

Methods {#s2}
=======

This was a cross sectional study on 1001 Iranian newborns who born in Akbarabadi hospital, Tehran, Iran. This study was done from March 2010 to March 2011 and approved by the ethical committee of the Tehran University of Medical Sciences and written informed consent was obtained from the parents of eligible infants.

Exclusion criteria were as follow: gestational age less than 37, neonatal hemoglobin lower than 14, severely malnourished mothers (with body mass index lower than 18 kg/m2), and mothers with any chronic medical disease such as diabetes mellitus.

For determining the overall prevalence of neonatal microcytosis, cord blood samples were collected in labor room after birth. All cases were term newborns with normal hemoglobin. Routine red blood cell parameters were investigated by automated cell counters (Sysmex K800, and Sysmex KX-21). Neonatal microcytosis was defined as MCV below 94 femtoliters (fL) and MCH below 29.5 picograms (pg) at birth towards the presence of α thal ([@R9],[@R10]).

All statistical analysis was performed using SPSS-17 software, and the value of p\<0.05 considered as significant level.

Results {#s3}
=======

In this study 1001 newborns were evaluated. Most of these neonates were male (51.4%) and the rest (48.6%) female. The SD for weight and gestational age of newborns were 2.844 (0.253) and 38.485 (1.869) respectively. The Mean RBC parameters are shown in [Table 1](#T1){ref-type="table"}.

###### Red blood cells parameters in study neonates

  ---------------------------------- --------------------------- --------
  Parameter                          Mean\                       SD
                                     (95% Confidence Interval)   

  mean corpuscular volume (fL)       114.2 (113.5 -114.9)        10.309

  Mean corpuscular hemoglobin (pg)   36 (35.8 - 36.2)            2.312

  Hemoglobin (g/dL)                  15.8 (15.7 - 15.9)          2.216

  Hematocrite (%)                    48.3 (47.5 - 49.2)          6.110
  ---------------------------------- --------------------------- --------

The MCV of neonates were 114.2 fl (95% CI: 113.5-114.9) in which twenty three (2.3%) had MCV less than 94 fl that identified as microcytosis and 4 (0.4%) had low MCH and MCV.

The frequency of newborns with normal and abnormal MCV and MCH is presented in [Table 2](#T2){ref-type="table"}. In neonates with microcytosis, low MCH was observed in 17.4% of them.

###### Anemia and mean corpuscular hemoglobin states

  ------------------------- --------- -------------
  Parameters                Yes\      No\
                            n (%)     n (%)

  MCV\<94                   23(2.3)   978 (97.7%)

  MCH \< 29.5 and MCV\<94   4(0.40)   997(99.6)
  ------------------------- --------- -------------

Discussion {#s4}
==========

Although anemia is absent or unremarkable in α thal trait, it is important to diagnose the disorder to understand the cause of microcytosis and to avoid repeated expensive analysis and/or prolonged iron therapy. For these reasons, several countries have initiated universal prenatal screening programs to address α thal.

In our study, 2.3% of our newborns had microcytosis (MCV\< 94 fL) and only 0.4% showed both low MCV and MCH (MCH\< 29.5). We did not perform any Hb electrophoresis for these cases But it seems that MCV\<93.6 can predict α thal with 90.9% sensitivity and 82.2% specificity ([@R11]). Schmaier et al. in their study showed that 9 (4.5%) of 200 infants had MCV≤ 94 and of these, 6 (67%) had Hb Barts. Moreover all infants with Hb Barts had abnormal range index. They concluded that MCV and MCH screening of newborn can be an easy way for the alpha thalassemia detection. Neonatal MCV≤ 94 and MCH≤ 29.5 should be followed by Hb electrophoresis ([@R9]). Shahriari et al also found that frequency of MCV\< 100 fL among Shirazian newborns was 32.15% in which 2.35% with MCV\< 100 fL showed Hb Barts using Hb electrophoresis. All of these 2.35%, had MCV lower than 93.6 fL and MCH lower than 28.75. Therefor these researchers recommended routine Hb electrophoresis for all newborns with MCV\<94 and MCH\<29. This will prevent of expensive tests in adulthood especially in premarital screening tests ([@R12]). Hadavi et al have reported --α 4.2 deletion in Iranian subjects, with a prevalence of 3.5% ([@R13]). The frequency of α thal was 3.6% among Turkish newborns in a study that employed globin gene mapping analysis of DNA ([@R14]). Additionally, α thal trait was observed in 0.63% of participants in a study conducted in the Antalya region of Turkey ([@R15]). Despite these results, a neonatal screening survey of α thal among the United Arab Emirates (UAE) nationals demonstrated that 49% of the studied cases had α-globin gene defect ([@R16]). The differences between result of our study and these studies may caused by variation in cut off point for MCV and different sample size and study location. Furthermore we did not study anemic newborns and Hb\> 14 was one of the main inclusion criteria.

Conclusion {#s5}
==========

Although in our study, the prevalence of microcytosis was lower than other studies, but it is considerable since 2.3% prevalence of microcytosis was among newborns with normal hemoglobin. It may strongly suggest that α thalassemia within these newborns. We did not evaluate cases with Hb electrophoresis because of our limitations, therefor further studies to investigate of α thalassemia by Hb electrophoresis among newborns with normal hemoglobin and low MCV is strongly suggested.
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